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VIRUSES 
AND 
TUMOR 
DESTRUCTION 


ESPITE “AN ASPECT OF FANTASY” associated with the search for 

specific virus infections to cure specific cancers, oncolytic re- 
search may yield the discovery of systemic agents to control neo- 
plasms. 

In a review of the present status of such research, presented 
before The Academy’s Division of Microbiology, Dr. Chester M. 
Southam, Sloan-Kettering Institute for Cancer Research, dated the 
recognition that viruses may cause tumor destruction with the ob- 
servations of Italian clinician N. De Pace in 1912. Dr. De Pace noted 
regression in the cervical carcinoma of a patient undergoing the 
Pasteur treatment for rabies, and suggested that the rabies virus may 
have been responsible. Vaccinia virus provided in 1922 the first 
laboratory demonstration of oncolysis of various tumors in mice and 
rats. By 1947, at least nine viruses had been shown to inhibit different 
tumors in experimental animals. Clinical observations had also as- 
sociated — in rare instances — tumor regression with viral hepatitis, 
measles, rabies, and varicella, and led to the experimental infection 
of cancer hosts with viruses. Results were disappointing, with only 
a few patients showing even slight indications of tumor reduction. 

In 1950, A. E. Moore found that the virus of Russian spring- 
summer encephalitis produced a rapid and complete cure in five 
different types of mouse tumor. This success raised new enthusiasm, 
along with such urgent questions as: What are the qualities — and 
in which viruses — that will lead to oncolysis? What factors in tumors 
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render them susceptible to oncolytic viruses? What are the mechan- 
isms involved, and can they be induced, enhanced or reproduced by 
laboratory manipulations? 

After ten years of study, Dr. Southam summarized results to date 
with the statement that “. .. no tumor . . . is uniformly susceptible to 
oncolysis by all viruses. There is no virus that is uniformly capable 
of oncolysis against all tumors. It is not possible to predict on the 
basis of known characteristics of viruses or of tumors what combina- 
tions will result in oncolysis.” 


Must PENETRATE CELL 


It seems certain that viruses must enter the metabolism of the 
tumor cell in order to affect its course, since it has been impossible 
to demonstrate oncolytic action through adsorption of viruses on 
the surface of tumor cells. Studies of oncolysis in human cancer, 
however, are carried out in tissue culture or heterologous transplants, 
and what happens in these systems does not correlate with effects in 
the human host. Many viruses will destroy tissue-cultured cancer 
cells only to prove valueless in the cancer patient. 

It is now incontrovertible that oncolysis can produce complete 
cures of some cancers in experimental animals. Semliki virus can- 
cure fibromas in rabbits; certain of the Arbor B viruses can cure 
RPL 12 leukosis in chickens; Mengo virus can cure mice of Ehrlich 
ascites tumors, and other viruses have similar effects on other cancers. 

The best results to date in human patients have been obtained 
with the Egypt 101 strain of West Nile virus. In more than 150 trials, 
however, slightly less than 10 per cent of the patients showed con- 
vincing evidence of tumor regression, and half of these had lympho- 
mas. An additional 10 per cent showed slight or transient virus- 
induced benefits. No patients with epidermoid carcinoma showed 
any regression. 


TUMOR SPECIFICITY 


According to Dr. Southam, “. . . cure of animal tumors is 
achieved only by trial-and-error selection of a naturally effective 
virus of low virulence or by use of a virus specifically adapted to the 
tumor under study,” therefore “it must be recognized that clinical 
trials cannot be expected to yield therapeutic results until it is pos- 
sible to select effective viruses for individual patients, to adapt viruses 
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to the tumors of the individuals to be treated, or until empirical clini- 
cal trials turn up a virus of wide oncolytic activity against human 
cancer.” 

The use of viruses in cancer therapy opens another long-range 
possibility: discovery of the mechanism of virus-caused cytolysis may 
permit the reproduction of this effect without the need of the viruses. 
“The highly specific nature of virus effects against different types of 
cells,” Dr. Southam conjectured, “may be a tool with which the 
mechanisms of selective cell destruction can be demonstrated and 
reproduced. One approach to the production of such . . . antimetabo- 
lites might be through the extraction and subtle alteration of viral 
nucleic acids and their subsequent application as antineoplastic 
agents.” 

One of the difficulties of this approach is that very little is known 
of the cell-virus interrelationship, and more basic research on this 
subject is necessary. Animal work shows that viruses can be on- 
cogenic as well as oncolytic. One current hypothesis has it that viruses 
bind carcinogens and literally carry them into the interior of the cell, 
but Dr. Southam does not believe this to be demonstrated. In some 
cases, combinations of viruses and chemical carcinogens can act in 
concert more readily to induce cancer, but the means of such 
synergism is still to be determined. 


THE PROBLEM REMAINS 


One suggestion for curing cancer is that radioisotopes such as 
p* might be bound to viruses and carried into the interior of tumor 
cells, where the radiation would destroy the tumor. The same sugges- 
tion has been made for other anticancer agents. There is a basic 
defect in these proposals: in a widespread cancer, the localization 
of the virus requires repeated cycles of propagation and consequent 
dissemination of the virus. Even if it were possible to bind the ap- 
propriate agent to the virus, it would become so diluted during the 
propagation that the concentration would become ineffective before 
the viruses could carry it into the cell. 

The oncolytic approach to cancer therapy requires that more 
be known about the effects of viruses on the cell generally, unless 
there happens to be a great stroke of luck. The clinical approach to 
viral oncolysis, which Dr. Southam continues to study, so far offers 
no information on this relationship — but it holds out hope that the 
next virus... or the next.... OO 
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MUSHROOM 
CULTS 


N THE REMOTE “uplands of southern Mexico, roughly from the 

latitude of Mexico City io the Isthmus of Tehuantepec . . .” the 

“sacred (and hallucinogenic) musiiroom holds the entire population 
in its grip.” 

In his investigation of mushroom cuits, R. Gordon Wasson re- 
ported to The Academy, folklore, literature, proverbs, mythology, 
and the etymology of names suggested that the mushroom was once 
venerated as divine in many areas of the world. He found that ven- 
eration to be active today among the most isolated and neglected 
people in Borneo, New Guinea, Mexico, and Siberia. Some of the 
more primitive Siberian tribes have worshipped a specific type of 
mushroom since antiquity. 

The existence of mushroom cults in Mexico came to Wasson’s 
attention in 1952. A search of the literature turned up a number 
of interesting 16th and 17th Century references to the cults and, 
with additional research, he succeeded in localizing the specific area 
in which they had flourished. His first field trip to the region was 
undertaken in 1953 with three primary objectives: 1) to obtain some 
of the mushrooms for identification and study; 2) to attend the eating 
ceremony; 3) to share in the eating. 

The first step was to win the confidence of the Indians, who 
“... have had contact with white men for centuries, and we are not 
viewed with the favor one would like.” Wasson and his pediatrician 
wife appeared before occasionally hostile Indians “. . . as humble 
supplicants coming to learn the secrets of the sacred mushroom for 
the benefit of our own people.” 

After some effort, they established a workable relationship with 
the Indians, but identification of the mushrooms proved difficult as 
each region made use of species of the fungi that were, for the most 
part, peculiar to the locale. Most of the mushrooms were found to 
belong to the genus Psilocybe, and were in fact psychotropic and hal- 
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lucinogenic. Mycologists Roger Heim, Editor of the Revue de My- 
cologie, Director of the Laboratoire de Cryptogamie, and Director of 
the Muséum National d'Histoire Naturelle, and his assistant, Roger 
Callieux, identified the mushrooms as Basidiomycetes. After cultivat- 
ing them in quantity in hothouses, they were sent to the Sandoz lab- 
oratories in Basle, Switzerland. There two distinctive substances were 
isolated and named psilocybin and psilocin. The molecular structure 
of psilocybin was found to be o-phosphory ! -4-hydroxy-N-dimethyl- 
tryptamine, a substance neither an alkaloid nor a polypeptide, but an 
indole, and one new to chemical science. 


BELIEVED TO BE DIVINE 


Wasson found that the Indian cultists regarded the mushrooms 
as holy, and “the key to communication with the Deity.” As such, they 
are both revered and feared. Their use for divination is resorted to 
only in extremely serious situations, such as “when there is an illness 
in the family and the mushroom is consulted to learn whether the 
patient will live or die . . . .” The mushrooms are also eaten when there 
is anxiety about an absent member of a family, “. . . perhaps one who 
has gone as a ‘wetback’ to the United States. Here the mushroom, as 
a postal service, brings tidings of the absent one, whether he is alive 
and well, or sick or in jail, or prosperous or poor, or whether he is 
married and has children.” 

In some regions, the mushrooms are eaten by the individual sup- 
pliant, with only a single friend present. In other locales, a curandero, 
or healer, conducts the ritual in which the mushrooms are eaten as 
part of a more elaborate divination ceremony and in which he acts 
as the medium with the Deity, to whom questions are put. 

In describing his own reaction after eating the mushrooms, Was- 
son stated that they “. . . seize hold of you with irresistible power. 
They lead to a temporary schizophrenia, or pseudoschizophrenia, in 
which your body lies . . . on the mat. . . you take notes and compare 
experiences with your neighbor, while your soul flies off to the ends 
of the world . . . and other planes of existence.” 

Apart from inducing hallucinations or visions, all of the senses 
are affected and “. . . the human organism as a whole is lifted to a 
plane of intense experience. A drink of water, a puff of the cigarette, 
is transformed, leaving you breathless with wonder and delight . . . 
It is a curious sensation; with the speed of thought . . . you are where- 
ever you desire to be . . . a disembodied eye poised in space... .” 
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The eating ceremony may last four or five hours, after which the 
participants fall into a deep sleep for about two hours. On awakening, 
they feel refreshed and have a completely clear recollection of the 
experience. 

Wasson’s study of the mushroom cults of Mexico suggested to 
him that they represent an authentic form of religion in primitive 
man, that the hallucinogenic mushroom served “as the great mediator 
with God for peoples who are just beginning to be familiar with the 
idea of God.” In fact, Wasson notes the similarity between the ancient 
Aztec name of “God’s Flesh” for the hallucinogenic plant and the 
Bread and Wine of the Eucharist. He speculated as to whether some 
such natural vision-inducing agent may have been involved in the 
Greek Eleusinian mysteries in which the initiates experienced visions 
after drinking a ritual potion. Perhaps some such substance was the 
active agent in the Soma plant of Hindu legend, or the Chinese mush- 
room of immortality. 

Preliminary study of the psychotropic agent in the mushrooms 
shows that it does not appear to differ qualitatively from mescaline or 
LSD, according to investigators at the New York Psychiatric In- 
stitute. It was also found that administration of the substance can 
produce acute anxiety with prolonged aftereffects. OO 


GAME THEORY AND UTILITY 


x THE 17 YEARS since the appearance of the first edition of Von 
Neumann and Morgenstern’s Theory of Games and Economic 
Behavior, this theory dealing with conflicts of interest and maximiza- 
tion of utility has found fruitful application in such diverse fields as 
biology, psychology, cybernetics, military planning. Although it has 
achieved much, it has failed to win general acceptance as a working 
tool among the social scientists. For all who make use of it, there are 
more who do not. 
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One of the reasons suggested for its incomplete acceptance is that 
it is an assortment of oddments from every mathematical discipline. 
No comprehensive knowledge of any single aspect of mathematics is 
required for its comprehension, but rather a broad basis of general 
mathematics, an ease in handling abstractions, and a tentative ac- 
ceptance of simplifications of situations in order to facilitate their 
incorporation in abstract settings. 

The theory has had greatest application by engineers, particularly 
those working on interdisciplinary problems, perhaps because they 
are more accustomed to working with mathematical abstractions. 


BAsIC PREMISES 


While the theory deals with conflicts of interest and the making 
of choices, it assumes that each “player’s” choice would be “correct” 
if he knew all of the implications of each of the available choices. It 
also assumes that the player’s choices are predictable in that they are 
based upon a “utility” value which is known to all other players. A 
whole subtheory concerning this utility has grown up, and all of game 
theory derives from assumptions concerning the maximization of 
utility. 

In a paper presented at the Academy’s Conference on Human 
Decisions in Complex Systems, Sidney Siegel, a psychologist at The 
Pennsylvania State University, raised the question of why people do 
not always adopt the most rational strategy when attempting to max- 
imize some expected utility — even when that strategy is fairly ob- 
vious. Among his conclusions is the idea that the usually accepted 
notion of utility may be at fault. In one of his test designs, the problem 
for subjects was to guess which of two lights would go on. The order 
of lighting was random, but one of the lights would glow much more 
often than the other. The greatest number of correct guesses is ob- 
tained simply by always indicating the light that goes on with the 
greatest frequency, but this was rarely done. If, however, it is as- 
sumed that the subjects placed some greater utility on guessing when 
the less frequent light would glow, then they came closer to maximiz- 
ing their expected return. Conclusion: objective and subjective de- 
terminations of utility may be at variance, and lead to seeming 
paradoxes. 

The business of maximizing utility is difficult to apply in some 
cases. In the game of poker, for example, utility can be considered 
the money income: maximizing the utility means winning as much 


as pc 
But t 
but f 
playe 
oppo 
apply 
game 
a | the w 
S 
hums 
chiat 
scien 
borre 
| cians 
infor 
; 
i theor 
varia 
Siege 
contr 
| 

ch 
Pregn 
Dr. T 
York 
stetric 
Medi 


as possible. In Siegel’s terms, this would be the “objective” utility. 
But there are people who like to bluff at poker, not for the winnings, 
but for the joy of bluffing. Utility to these people is not “objective,” 
but Siegel’s “subjective,” utility. Game theory assumes that each 
player knows in full what “utility,” ob- or sub-jective, means to the 
opponent(s). If this is not the case, then classic game theory does not 
apply. This sort of approach is what is meant when the analyst of a 
game says the theory assumes “rational” players. They play the game 
the way the analyst thinks they should or the analyst can’t analyze. 
Such assumptions of rationality are not based on the study of 
human behavior as developed by psychologists, sociologists or psy- 
chiatrists. The greatest value of the theory of games for the social 
sciences may stem directly from the fact that the mathematical system 
berrows nothing from the empiric studies of mankind. Mathemati- 
cians involved in the development of game theory contend that this 
information is not in sufficiently precise form to be of use to them — 
but the almost necessarily unreal assumptions of utility make game 
theory vary from the world it seeks to explore. It is precisely in that 
variance, and the future design of experiments to correct it (as 
Siegel’s), that the theory of games may make its greatest 
contribution. oo 


PSYCHO- 
PROPHYLACTIC 
PREPARATION 


oo PSYCHIC, and physical preparation of the Soviet woman for 
childbirth is designed to cause each mother to go through her 
pregnancy “ ‘charged with assurance’ at every step,” according to 
Dr. Thomas L. Ball, Department of Obstetrics and Gynecology, New 
York Hospital-Cornell Medical Center. 

Reporting his study of Soviet organization and handling of ob- 
stetric problems before The Academy’s Section of Biological and 
Medical Sciences, Dr. Ball said: “Organization at the highest levels 
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for this treatment, the training and the use of midwives, the incul- 
cation of the objectives of the program in nurses, technicians, and 
ancillary personnel place the mother during her first interview and 
subsequent antepartum care among people exuding confidence.” 

The “psychoprophylactic method” is derived from long-term 
studies conducted at the I.P. Pavlov Physio-biological Institute at 
Leningrad. Dr. Ball stated that it has been applied to 87 per cent 
of Soviet parturients, and estimated that maternal and infant care 
accounts for approximately 12.8 per cent of the government’s pro- 
jected general medical care budget for the next seven years. 


EARLY AND CONSTANT ASSURANCE 


Overt application of the psychoprophylactic method is begun 
during the early stages of pregnancy, and at the parturient’s place of 
employment. She is first assured that she will receive full pay during 
her confinement, to start in “motion the virtual hypnotization that 
decreases or may eliminate entirely the common anxieties and fears 
of pregnancy” while creating in her a feeling of the greatest security. 

Dr. Ball pointed out that Soviet obstetricians deny that their 
method of conditioning for childbirth is based on hypnotic principles. 
During an actual session between an obstetrician and three obstetric 
patients, Dr. Ball observed that “within five minutes the doctor had 
his three subjects so deeply absorbed in his instruction that they 
seemed unaware of the presence of cameras and floodlights. His man- 
ner and voice were those of an experienced hypnotist. The appear- 
ances of his patients were those of persons in a state of light hypnosis. 
The total picture was one of confidence and repose.” 

To appreciate the success of the Russian method, Dr. Ball stated, 
it is necessary to understand how deeply Pavlovian teachings pervade 
Soviet medicine. If one grants the Soviet contention that psychopro- 
phylactic preparation is something other than group hypnosis, what 
is it? Dr. Ball described that “something” as follows: It is “a detailed 
assurance of the parturient with techniques based on the second sig- 
nalling system of Pavlov. During five antepartum sessions near term 
the patient is taught rhythmic breathing, controlled relaxation, con- 
traction of the muscles of the pelvic floor, a manner of stroking the 
abdomen, and the application of pressure to the anterior iliac spines 
and, in the back, to the sacroiliac region.” 

_ During these sessions, the patient is told repeatedly that these 
exercises will flood pain centers of the brain with so many signals 
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that pain impulses from the uterus will be blocked out. This mental 
training, the repeated suggestion that the physical exercises will 
crowd out pain impulses, the group arrangements for labor, and the 
assignment of a highly trained midwife to each patient are elements 
used to “indoctrinate the parturient with something positive to com- 
bat any fear she may have about labor and the delivery.” 

Dr. Ball cited psychological studies which emphasize the magnifi- 
cation of fear that occurs when a patient is alone in the face of pain 
and danger. The Soviet psychoprophylactic approach minimizes this 
fear through the assignment of a skilled midwife to each patient con- 
tinuously throughout the labor period, and the practice of having 
patients labor in groups. “This establishes a camaraderie and to- 
getherness that is inevitably comforting to women in labor. Those 
about to deliver are moved into the delivery room together and may 
watch their friends in labor deliver their infants while awaiting their 
great moment.” 

Dr. Ball believes that the psychoprophylactic method will con- 
tinue to be used as a basic concept of Soviet medicine, with further 
refinements in the technique to be expected from continuing study 
and experiment dealing with each aspect of pregnancy, labor, and 
delivery. OO 


Examples of the segmented mollusc Neopilina have been recov- 
ered from the slope of the Cedros Trench off Baja California. This 
mollusc, which appears to have arisen in Paleozoic times, and of 
which several subspecies are known, had never been found at a lat- 
itude this far north. The samples — fourteen of the small monoplaco- 
phora, ranging from 1.3 to 2.37 mm in length — were taken at a 
depth of about 1500 fathoms by R. J. Menzies and D. J. Robinson. 
Until the present discovery, Neopilina, an animal known for its 
value in analyzing the evolution of Mollusca, had been found only 
as far north as the coast of Central Mexico. 

In reporting their find, Menzies and Robinson noted also that 
while the new examples are clearly of the family Neopilina, they pre- 
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sent several characteristics which make it impossible to assign them 
to a precise taxonomic category. Their segmental musculature re- 
sembles one of the major known subspecies; their six pairs of diminu- 
tive gills resemble another, while their shell sculpture differs markedly 
from both. 


One of the problems of superconductors is that they operate 
at extremely low temperatures. Since they are most useful as the coils 
in an electromagnet, it is desirable for a conductor to enter the super- 
conducting state at as high a temperature as possible, to reduce the 
problem of operational cooling. Also, the metal should be sufficiently 
ductile to facilitate coiling the wire. 

Until recently, the most efficient superconductors were the least 
ductile. Bell Laboratories met the problem by using a powdered 
superconductor that was inserted into a coiled, hollow metal tube. 
This was then fused, leaving a superconductor of the appropriate 
design. 

Atomics International, a division of North American Aviation, 
has now developed a new superconductor that is easily coilable after 
being drawn into a wire. It offers practically no resistance to elec- 
tricity at -452° F, the temperature of liquid helium, and it can con- 
duct a current of 100,000 amperes per square centimeter in a 
magnetic field of 30,000 gauss. 


The world of particle physics is in something of a nonquantum 
quandary. It is virtually a complete world, with most of the “elemen- 
tary” particles, which now number more than 30, having been found 
and their properties charted. What is needed is a comprehensive 
theory to rationalize presently inexplicable phenomena. Quantum 
electrodynamics served wonderfully well to explain atomic processes, 
but fail to do so for the structure of the atomic nucleus; new laws are 
required for that. 

The large particle accelerators are now employed for the most 
part at filling in some of the missing details of particle characteristics, 
or specifying more precisely those already determined. The 28 billion 
electron volt (28 Bev) accelerator run by CERN (European Organ- 
ization for Nuclear Research) at Geneva, Switzerland, is only two 
years old. But it is not considered large enough for the next stage of 
exploration, which will involve the examination of nucleon-nucleon 
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forces. It is a rule of thumb that the power of accelerators must be 
doubled about every three years. 

The method of using particles to bombard a stationary target 
does not furnish nearly as much energy as head-on collisions of par- 
ticles. Some relativistic sleight-of-hand shows that when moving 
particles with an energy of 25 Bev collide with other particles of 25 
Bev, they have a total energy of more than 1,000 Bev. The idea, then, 
is to build another accelerator of 28 Bev and let the two particle 
streams have at each other, after an intermediate stage of storage. 
The particle streams produced would be so diffuse that they would 
pass through each other without a single collision. Thus, in addition 
to building another 28 Bev accelerator, CERN would also have to 
provide two warehouses in which to store the particles until a suffi- 
cient supply was built up to ensure contact when released. During 
storage the particles would have to be kept whirling at their high 
energy levels, but the cost of the complete installation should be con- 
siderably less than that of a 1,000 Bev unit. 


HeLa cells are well known in connection with cancer studies. 
The strain has been maintained in culture nearly a dozen years, since 
the original cell material was donated by a cancer patient, Helen 
Lane. Now, as a result of electronmicrographic observations by M. A. 
Epstein, these abnormal cells promise to provide useful data in the 
wider field of cellular micromorphology. Epstein’s electron micro- 
scopy revealed three subcellular structures hitherto uncharted in 
HeLa cells: (1) rows of parallel, smooth cisternae (cavitations), (2) 
pairs of double cytoplasmic membranes, and (3) fuzzy intracyto- 
plasmic material. 

The general appearance and spacing (about 150m,) of the cis- 
ternae suggest that they are specialized portions of the endoplasmic 
reticulum, the polyfunctional layered network of canals present in 
most cells. These cisternae, which have an exceptionally high ribo- 
nucleic acid content, may be allied, Epstein believes, with some 
transient differentiation that occurs in response to a metabolic or 
genetic stimulus. 

Epstein also conjectures that the fuzzy intracytoplasmic material 
may be polysaccharides, perhaps in the form of glycogen, which 
might account for HeLa cells’ versatility in metabolizing carbohy- 
drates. In any case, these cancer cells exhibit features representing a 
highly successful biological adaptation. 
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Class of 1961-1964 
GorDON Y. BILLARD Boris PREGEL 
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M. J. Kopac, Past President HiLary KoprowskI, Past President 


EuNICE THOMAS MINER, Executive Director 


SCIENTIFIC COUNCIL, 1961 
President, FREDERICK Y. WISELOGLE 
President Elect, JAMES B. ALLISON 


EMERSON Day, Vice President CHARLES W. MUSHETT, Vice-President 
KARL MARAMOROSCH, Ross F. NIGRELLI, 
Recording Secretary Corresponding Secretary 
Elected Councilors, 1959-1961 
JouN E. DEITRICK CHARLES W. MUSHETT 
ROBERT S. MORISON E. L. Tatum 
Elected Councilors, 1960-1962 
JOHN JosEPH LYNCH, S. J. Morris SCHAEFFER 
Elected Councilors, 1961-1963 
Jacos FELD ANDRES FERRARI 


Executive Director, EUNICE THOMAS MINER 
SECTION OF BIOLOGICAL AND MEDICAL SCIENCES 
CHaRLEs R. Nosack, Chairman PRESTON L. PERLMAN, Vice-Chairman 
DIVISION OF ANTHROPOLOGY 
ETHEL BOoIssEVAIN, Chairman RosBerRT HECKEL, Vice-Chairman 
DIVISION OF INSTRUMENTATION 
ANDRES FERRARI, Chairman WALTER E. ToL.es, Vice-Chairman 
DIVISION OF MICROBIOLOGY 
EMANUEL GRUNBERG, Chairman H. CurisTINE REILLY, Vice-Chairman 
DIVISION OF PSYCHOLOGY 
Louis W. Max, Chairman GeorGE K. BENNETT, Vice-Chairman 
SECTION OF CHEMICAL SCIENCES 
FREDERICK R. Erricu, Chairman A. D. Suasica, Jr., Vice-Chairman 
DIVISION OF BIOCHEMISTRY 
RAYMOND L. GARNER, Chairman J. J. Burns, Vice-Chairman 
SECTION OF GEOLOGICAL SCIENCES 
R. W. FaIRBRIDGE, Chairman BARTHOLOMEW Nacy,,. Vice-Chairman 
DIVISION OF OCEANOGRAPHY AND METEOROLOGY 
CHARLES KNUDSEN, Chairman JAMES K. McGuire, Vice-Chairman 
SECTION OF PHYSICAL SCIENCES 
HiraM Hart, Chairman Rosert D. HATCHER, Vice-Chairman 
DIVISION OF ENGINEERING 
Jacos FELD, Chairman JosEepPH F. SKELLY, Vice-Chairman 
DIVISION OF MATHEMATICS 
BRADFORD F. HapNot, Chairman Mary P. Dotciant, Vice-Chairman 


Past Presidents 
M. J. Kopac HILarRy KopROWSKI 


The Sections and Divisions hold meetings regularly, one evening each month, oy Bee 
academic year, October to May inclusive. All meetings are held at the building of the New York 
Academy of Sciences, 2 East 63 St., N. Y. 21, N. Y. 

Conferences are held at irregular intervals, as announced by special program. 
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PUBLICATIONS 
PARTIAL LISTING 


THE STATUS OF MULTIPLE SCLEROSIS, Cuiiference Editor, Pearce 
Bailey, Annals, Vol. 58, Art.5 . . . . . . $4.50 


INSTRUMENTATION, Conference Editor, Joseph Greenspan, An- 
nals, Vol. 60, Art. 6 


THE ANALYSIS OF MIXTURES OF VOLATILE SUBSTANCES, Confer- 
ence Editor, E. F. Williams, Annals, Vol. 72, Art.13. . . $4.00. 


SURGICAL CONVALESCENCE, Conference Editor, F. Curtis, Annals, 


CONCEPTUAL AND METHODOLOGICAL PROBLEMS IN PSYCHOA- 
NALYSIS, Conference Editor, Leopold Bellak, Annals, Vol. 76, 


RADIATION AND HIGH-TEMPERATURE BEHAVIOR OF TEXTILES, 
Conference Editor, J. J. Press, Annals, Vol. 82, Art.3 . . $3.50 


A GIANT STEP FORWARD IN OSCILLOGRAPHY, by Alonzo R. Par- 
somes, Anpmals, Vol. 84, Art.15 . . . » »« « 


DEUTERIUM ISOTOPE EFFECTS IN CHEMISTRY AND BIOLOGY, Con- 
ference Editor, D. Kritchevsky, Annals, Vol. 84, Art. 16 . $4.00 


FREEZING AND DRYING OF BIOLOGICAL MATERIALS, Conference 
Editor, H. T. Meryman, Annals, Vol. 85, Art.2 . .  . $3.50 


BIOCHEMICAL ASPECTS OF MICROBIAL PATHOGENICITY, Confer- 
ence Editor, W. Braun, Annals, Vol.88,Art.5 . . .  . $5.00 


These publications of the New York Academy of Sciences can be ob- 
tained by writing to the Academy. Members receive a 20 per cent discount. 


TuE SciENCEs is published on the first and fifteenth of each month by The 
New York Academy of Sciences. A subscription is included in the membership 
fee. Annual subscription rate for nonmembers: $6.00. 
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